
a i o u  intensity a r c  under high vacuum have rcccn:ly 'ocen rcported from this 

~ laboratory.  

In an effort  to find react ions of a tomic carbon whic!i r.ight not be classified \ 

a s  normal  carbene p rocesses ,  the react ions of aroi-.iic carbon with carbonyl 

compounds were studied. The reaction of carbon a t o m s  with acetone cocondensed i 
1 

1 ' on a liquid nitrogen cooled su r face  produced carbon monoxide and propylene in 

1 good yield ( s e e  Table I). 

Table I 

Compound Y ielda 

co 5 9 . 6 %  

CH2 = CHCH3 5 4 . 2 %  

a calculated a s  M m  product/MmC1 vaporized 

The production of Carbon monoxide and propylene in nea r ly  equal amounts 

suggested the following react ion sequence: 

0 

3 CH = CI-IC13 
2 

- _  
~i : h i s  sche.Te w e r e  operat ive,  the react ion w a s  novel deoxygenation p rocess  

tG Traduce the subvalent carbene species  and would thus provide an  opportunity 

to generate  a wide va r i e ty  of ca rbenes  a t  low t empera tu res .  

s cheme ,  the react ion of acetone with C I 4  enriched e l ec t rodes  was examined. A S  

T o  tes t  the proposed 
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This  method \ \ a s  found to bc a genvral prepara t ion  of alkyl carbenes and the 

data gathered on product distribution f rom the deoxygenation method closely 

r e semble  those f r o m  tosy! hydrazone decompositions.  

T h r e e  such compar i sons  a r e  given below: 

b7 

CI 7 

92 

9 3  

L J  N ' I>- 

28 5 t r ace  

21 10 2 

7 1 

6 .  1 

IJ3 3 3  2 

( tosy l  hydrazone) 

(deoxygenation) 

( t -h)  

(de ox) 

Thus,  i t  a p p e a r s  that deoxygenation produces an  in te rmecia te  ve ry  s imi la r  

to  the p rocess  genera l ly  a s s u m e d  to be a r a rbene  preparation. 

that the s imi la r i t i es  between reaction a t  a liquid nitrogen cooled sur face  and a 

decomposition performed a t  - 1 ~ 0 "  a r e  so g rea t .  

activation energy f o r  the in t ramolecular ,  ca rbene  reactions.  

I t  is quite striking 

We feel th i s  indicates a low 

Deoxygenation \ \ as  cxtcnded t o  other ma te r i a l s .  

oxide deoxygenated to  propylene and carbon monoxide. 

I t  was  observed that propylene 

F r o m  the above da ta ,  \ \ c .  feel that  oxygen abs t rac t ion  is a convenient method for 

the generation of c a r b e n e s  and  rad ica ls ,  f r ee  of complexing a t  low temperatures .  



177 

would be expected from the scheme, the propylene gave a mola r  activity 0.039 

while the Carbon monoxide was found have a molar  activity 0.91. This  established 

that Carbon monoxide did indeed a r i s e  

and that the propylene was formed in a 

e lectrodes.  

1 
f rom a deoxygenation p rocess  involving C 

p rocess  not involving carbon f r o m  the 

As a second check, the reaction forming propylene should a l so  be intramolecular 

i f  a carbene were  involved since simple hydrogen t r ans fe r  is a l l  that  is required 

for  product formation. A mixture of acetone d /do  = 1 . 2 5  was subjected to the 

reaction conditions and the resultant propylene analyzed by m a s s  spectroscopy. 

The ra t io  propylene d /do = 1.32, confirming the intramolecular  cha rac t e r  of 

the p rocess .  

6 

6 

The d i m e r  of the carbene,  2,3-dimethyl-2-butene,  was not observed.  This  

may be attr ibuted to the relat ive rapidity of hydrogen t r ans fe r  as  opposed to the 

ra te  of diffusion of dimethyl carbene through the acetone matr ix .  

that the p rocess  of Carbon a tom insertion into carbon-carbon double bonds does 

not take place into carbonyl functionfsince such an adduct (I) would be expected 

to give ei ther  dimethyl ketene (11) o r  isobutylene oxide (111). 

It a l so  appea r s  

e. 

IC \ 
' i . - 0  

CH CH 
\3 

CH3 

____) 

CH2 - 
CH3 

Neither of these products were  formed. 


